Electrodes and circuits are necessary in all types of electric devices such as transistors, photovoltaic cells, and light-emitting devices. These devices are commonly fabricated by employing expensive vacuum deposition processes. A promising alternative that is cheaper and faster for fabricating devices is wet printing using material from specially designed solutions. Many examples of solution processes for transistors, photovoltaic cells, and light-emitting devices have been reported. However, in order to achieve high efficiency and reliable devices, vacuum-processed metals and conductive metal oxides electrodes must be used, thereby producing only partially solution-processed devices. To realize the fabrication of all-solution-processed devices, electrodes must be fabricated at relatively low temperatures from a solution, and the resultant electrode must fulfill three requirements: they must have (1) good contacts, i.e., low resistance at the semiconductor-electrode interface, (2) high electroconductivity, and (3) high oxidation stability. In this study, we report that the π-junction Au nanoparticles (NPs) possessing orbital hybridization between the Au core and relatively large aromatic molecules meet these three requirements, and consequently, produce reliable electrodes that are comparable to vacuum-deposited Au electrodes.
Figure. 
